WE HAVE DESCRIBED the localization of a glycoprotein which we have called Epithelial Membrane Antigen (EMA), on neoplastic epithelial surfaces and luminal membranes in human tissue (Heyderman et al. , 1979; Sloane & Ormerod, 1980) . The antigen was recognized by antisera raised to milk-fat-globule membranes, which are prepared by de-fatting human cream and are thought to be derived from the luminal membranes of lactating epithelial cells. It survives formalin fixation and paraffin embedding, so that it can be located in routine histological sections by standard immunohistochemical techniques. All major classes of epithelial tumours are capable of expressing EMA (Sloane & Ormerod, 1980) . It is almost invariably localized on any lumina formed, but is also found frequently in the cytoplasm of the malignant cells. We have found that the cytoplasmic concentration of EMA was highest in cells occurring singly, without contact with other malignant cells, both in primary and secondary tumours (Sloane & Ormerod, 1980; Ormerod et al., 1979) . This effect allows the detection of micrometastases in tissues which are normally negative for EMA; such micrometastases might not be recognized by standard histological stains (Sloane & Ormerod, 1980; Ormerod et al., 1979; .
In this paper we investigate the value of immunohistochemical staining for EMA in detecting small metastases of mammary carcinoma in biopsies of liver, lymph nodes and marrow.
MATERIALS AND METHODS Antisera.-The antisera against EMA were obtained by injecting rabbits with defatted human cream suspended in complete Freund's adjuvant (Ceriani et al., 1977; Heyderman et al., 1979) . The sera were absorbed with human plasma, extracts of liver and kidney, normal cross-reacting antigen, lactoferrin and a fraction from human milk (Heyderman et al., 1979; Sloane & Ormerod, 1980) . The secondary antibodies were obtained by affinity-purification of a sheep anti-rabbit y-globulin. They were conjugated either to horseradish peroxidase by Nakane's method (Nakane & Kawaoi, 1974) or to alkaline phosphatase using glutaraldehyde (Avrameas & Ternynck, 1971) .
Tissues.-All tissues used were surgical or biopsy specimens removed from patients with breast cancer. XVith the exception of the marrow aspirates, tissues had been fixed in formol saline and embedded in paraffin-wax. Blocks of marrow aspirates were made after smears had been made for cytology. The material was fixed in Zenker's solution, embedded in 3%0 agar and then in paraffin. After dewaxing and before the further treatment described below, sections were treated writh Lugol's iodine to remove mercury and then bleached in 5%0 sodium thiosulphate.
Immn.unohistochemical stain. -Approximately 4,um sections were dewaxed, bleached in a solution of hydrogen peroxide and treated with periodic acid, followed by borohydride (Heyderman & Neville, 1976) . Sections were then incubated with a suitable dilution of rabbit antiserum for 90 min, -washed and incubated with the enzyme-conjugated second antibody for a further hour and a half. The stain was developed in a solution of diaminobenzidinie and hydrogen peroxide (for peroxidase) or naphthol AS:BI phosphoric acid plus Brentamine Fast Red T.R. (for alkaline phosphatase). The counterstain was Mayer's haemalum.
The alkaline phosphatase conjugate was used on the sections of marrow because of the high level of endogenous peroxidase activity wAhich woas sometimes difficult to block adequately. Some batches of antiserum were found to contain an impurity antibody which reacted rather variably with erythrocytes. This had not been observed previously, because the antigen responsible was destroyed by treatment with periodate (used to destroy endogenous peroxidase). Therefore, the antiserum was absorbed further with red blood cells and, as a further precaution, all the sections w ere taken through periodate and borohydride.
As a negative control, in order to confirm the specificity of the staining, antiserum was absorbed with a preparation of EMA from human milk (Sloane & Ormerod, 1980; Steele & Ormerod, in preparation Twenty aspirates from patients presenting with primary breast cancer 3-5 years ago were studied. No patient has subsequently developed metastatic disease. Sections stained for EMA were all negative (Table I) .
Eight patients with breast cancer of poor prognosis (axillary node involvement) were also studied. We examined sections of 1-5 aspirates from each patient, giving a total of 28 sections. All were negative. The third series consisted of 73 blocks of marrow aspirates (see Table I ), which were selected because malignant cells had not been found on the H. & E. sections, even though all 43 patients from whom they were taken had evidence of metastatic disease. All these patients had been staged as previously documented (Coombes et al., 1980a,b) . Thirty-one of the samples were from patients who had some evidence of bone involvement at the time the marrow was taken and the other 42 were from patients who were negative All the aspirates were smears before the remair fixed and embedded. A C these smears had revealed in 6 samples, two of t separate occasions from c shown in Table II node and liver examined in this study, they were never seen in the absence of larger clumps which can also be identified in conventional sections. Thus, the number of positive specimens was not increased, y was to deter-even though a greater extent of infiltration bers of meta-may have been detected. This, however, rcinomas could should not detract from the value of the nocytochemical stain when applied to selected, problem us studies have biopsies where cells of dubious significance sed to visualize may sometimes be observed.
also demonThe marrow was an exception in that itisera to EMA single cells were seen in the absence of in pleural and clumps, and the number of positive samples )atients with a was subsequently increased. The reason but the sensi-for this is unlikely to be inherent differLot been deter-ences in the properties of tumour cells in -ompared with different sites, and probably results from the act of aspiration itself, which may disrupt cell aggregates. Table I shows that although in Group (iii) of the marrow samples the detection rate was increased from 0 to 9 out of 73 histological sections by staining for EMA, 6 samples were also identified as positive by conventional haematological smears. However, in Table II al., 1979) .
